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SUMMARY
Objective: Describe the total energy value and percentage contribution of calories from 
macronutrients in the diet of elderly individuals living in Fortaleza, state of  Ceará, Bra-
zil. Methods: This is a population-based, cross-sectional domiciliary study, which in-
cluded 458 elderly individuals (66.6% women). The variables evaluated were total energy 
value (TEV) and the percentage contribution of calories from proteins, carbohydrates, 
and lipids. The results are shown as mean, standard deviation, and percentile distribu-
tion (P5, P10, P25, P50, P75, P90, P95). The Student’s t-test and analysis of variance (one-
way ANOVA) with LSD post-hoc tests were used to determine the statistical significance 
of means between two groups and among three or more groups, respectively. Results: 
When comparing the mean values  of TEV among categories of socioeconomic and demo-
graphic variables, statistically significant differences were found between women for eth-
nicity, years of schooling and socioeconomic level. Among men, differences were found 
for years of schooling and socioeconomic level. The mean energy value of men’s diet was 
significantly higher than that of women (1475.8 kcal and 1236.4 kcal, respectively). The 
mean values of calorie percentage contribution from proteins, carbohydrates, and lipids 
were similar between men and women. Conclusion: The elderly of this study showed 
significant differences in mean values of TEV between sexes and between the categories 
years of schooling and socioeconomic level. Women also showed significant differences 
between the ethnic categories. The mean relative contribution of macronutrients in TEV 
was similar between genders and age groups. 
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INTRODUCTION
Health maintenance and disease prevention are everyday 
concerns in the life of the elderly1,2. Adequate food intake 
is known to be essential to ensure good health and quali-
ty of life for the elderly; however, the aging process causes 
changes in food intake, which result from the combina-
tion of conditions that include physiological changes, 
oral health, presence of diseases, use of several medica-
tions, physical and mental disability3. These conditions 
can cause loss of appetite and decrease the stimulus for 
eating, oen being accompanied by a general reduction 
of nutrients from food, as well as decreased nutrient 
density with consequent decrease in immune function 
and weight loss, which together with the lack of physi-
cal activity contribute to the decline of bodily functions, 
development of acute or chronic diseases related to nu-
trition, as well as increased prevalence of disability and 
mortality4-6.  
Dietary studies have shown a gradual decline in the 
energy value of the elderly diet7-11. Some of these studies 
suggest that the decline in food consumption is accompa-
nied by an increase in the percentage of energy from car-
bohydrates, whereas the contribution of fat declines. This 
fact is of concern, as nutritionally inadequate diets can 
contribute to the development or worsening of chronic 
and acute diseases related to aging. Weight loss and contri-
bution of macronutrients in the diet have been a source of 
interest in research, which suggests that the percentage 
of energy from carbohydrates, proteins, and lipids may 
inuence the onset and treatment of overweight12-14. 
Although good nutrition is only one aspect related to 
the achievement and maintenance of good health in the 
elderly, food is the factor that can be best controlled, as a 
reduction in the burden of preventable chronic diseases 
not only increases the longevity and prolongs survival, 
but also improves quality of life of the elderly15. Thus, 
researches to evaluate food intake in this population are 
important. Therefore, considering the aspects previously 
mentioned, the importance of research with elderly sub-
jects, and the lack of information in the city of Fortaleza, 
we decided to conduct a survey that aimed to describe 
the total energy value and percentage contribution of cal-
ories from macronutrients in the diet of a representative 
sample of the elderly population from Fortaleza.  
METHODS
This is a cross-sectional, population-based domiciliary 
study, which investigated subjects, aged 60 years or older, 
living in private households in Fortaleza. The study ex-
cluded elderly individuals with diseases without therapeu-
tic possibilities, those with severe clinical debilitation, and 
those who were absent from Fortaleza for longer than the 
field research in that sector.
A detailed description of the sampling plan of this 
study is shown in the study by Menezes et al.16 Data col-
lection was carried out by three teams of two interviewers 
each, consisting of students of Nutrition at Universidade 
Estadual do Ceará (UECE), who were properly trained.
We collected socioeconomic and demographic in-
formation (gender, age groups, ethnicity, marital status, 
education, socioeconomic level, number of residents at 
the household and regular physical activity – 30 minutes 
for at least three times a week), and dietary data (total 
energy value and percentage contribution of calories sup-
plied by macronutrients). Socioeconomic level was iden-
tified by the Economic Classification Criterion of ABA/
ANEP/ABIPEME (Brazilian Association of Advertisers, 
National Association of Research Institutes and the Bra-
zilian Association of Market Research, respectively)17, 
which comprehends the elderly education level and items 
owned by the family, which are accounted for, resulting 
in a scoring scale. For statistical purposes, the elderly 
were classified as belonging to classes A/B, C, and D/E.
The dietary survey method used was the 24-hour re-
call (R24) with the aid of photo album, which features 
portions and portion sizes of certain foods, facilitating 
the identification of foods that are referred by the elder-
ly18, considering all the days of the week. When neces-
sary, the interviewer asked the elderly to show the mea-
sure used as well as food packaging, in order to ensure 
accuracy in the description of foods and quantities. 
The dietary survey data were calculated by the Nutri-
tional Analysis System: Virtual Nutri19, aá er adding some 
foods that were not included in the program, as well as 
the centesimal composition of each. For processed foods, 
we used the information on labels; and for fresh food, we 
used information on food composition tables20. Statisti-
cal information was obtained with the aid of SPSS 16.0 
soá ware.
The description of the elderly individuals was carried 
out according to sex, age groups (60 to 69 years, 70 to 79 
years, 80 years or more), ethnicity (Caucasian, non-Cau-
casian), marital status (married, separated, single, wid-
owed), education (0-8 years, 9 years or more of school-
ing), socioeconomic level (class A/B, C, D/E), number of 
residents in the household (1-5, 6 or more) and regular 
physical activity (no, yes). Dietary variables are presented 
as means, standard deviations, and percentiles (P5, P10, 
P25, P50, P75, P90, and P95).
The Kolmogorov-Smirnov test was used to test the 
normality of variable distribution. The Student’s t-test 
and analysis of variance (one-way ANOVA) with least 
significant difference (LSD) post hoc tests were used to 
determine the statistical significance of mean values  be-
tween two groups and among three or more groups, re-
spectively. We set the significance level at <á5%.  
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This study was approved by the Ethics Committee of 
Public Health School, Universidade de São Paulo (USP) 
on August 7, 2001. The study participants signed an in-
formed consent form, according to Resolution No. 196, 
of October 10th, 1996, of the National Health Council, 
which regulates research involving human subjects.
RESULTS
A total of 385 households were selected for study sam-
pling, in which we interviewed 483 elderly individuals 
(327 women and 156 men) living in Fortaleza. The mean 
age of the elderly individuals was 70.7 years (SD = 7.8 
years), with 70.9 years (SD = 7.9 years) for women and 
70.3 years (SD = 7.8 years) for men.
To assess the energy value, information on the diet 
of 25 elderly was excluded, as they had an energy value 
< 500 kcal, and, possibly, these values  would result in an 
underestimation of the diet21. Therefore, we evaluated the 
diet of 458 elderly individuals (153 men and 305 women). 
Table 1 shows the mean and standard deviations of 
the diet total energy value (TEV) for each sex, accord-
ing to socioeconomic and demographic characteristics. 
When comparing the mean values  of TEV among cat-
egories of socioeconomic and demographic variables, 
a statistically significant mean difference was found 
among women for ethnicity, years of schooling, and so-
cioeconomic level. As for the difference in mean TEV 
of the women’s diet, according to socioeconomic level, 
class A/B was different from C and from D/E, with val-
ues  of p = 0.037 and <0.001, respectively. Among men, 
differences were found for years of schooling and socio-
economic level. For the socioeconomic level, the mean 
difference observed  was between classes A/B and D/E 
(p = 0.004) and C and D/E (p = 0.041). In both sexes, 
there was no statistical difference between the mean 
energy values  of the diet and the categories number of 
residents in the household, regular physical activity, and 
marital status. 
Variables
Female Male
n Mean SD p-value (F) n Mean SD p-value (F)
Ethnicity 0.008 (0.121) 0.809 (0.359)
Caucasian 146 1,307.6 473.1 64 1,489.0 532.6
Non-Caucasian 159 1,171.0 426.0 89 1,466.2 604.0
Marital status 0.147 (1.802) 0.404 (0.980)
Married 108 1,224.5 482.4 118 1,468.1 556.9
Separated 29 1,093.4 301.3 10 1,595.5 789.3
Single 51 1,202.6 430.6 7 1,753.4 727.3
Widowed 117 1,297.5 461.8 18 1,351.6 483.1
Education level 0.000 (0.716) 0.003 (0.000)
0-8 years of schooling 89 1,387.6 507.6 44 1,692.9 586.9
9 or more years of schooling 216 1,174.1 414.9 109 1,388.1 546.7
Socioeconomic level 0.000 (13.494) 0.0001 (7.199)
A/B 44 1,519.0 619.9 24 1,771.3 503.8
C 61 1,302.2 366.4 26 1,661.9 563.9
D/E 200 1,154.1 406.2 103 1,359.9 558.6
No of residents in household 0.113 (2.010) 0.478 (0.832)
1 27 1,299.5 458.3 9 1,673.9 723.3
2 50 1,173.9 383.7 22 1,413.8 651.8
3 - 5 159 1,284.4 480.2 86 1,508.7 563.5
6 or more 69 1,146.3 424.1 36 1,385.5 509.1
Regular physical activity 
practice
0.405 (5.544) 0.086 (0.366)
No 238 1,224.9 483.0 106 1,422.7 563.1
Yes 67 1,277.2 328.6 47 1,595.4 584.9
p-value (F), statistical signiﬁcance of the difference in mean TEV between categories of socioeconomic-demographic characteristics.
Table 1 – Mean, standard deviation (SD), and p-value of the differences in mean total energy value (TEV) of the diet between 
categories of socioeconomic-demographic characteristics, Fortaleza – CE, Brazil, 2003
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The mean values  of each dietary variable, according to 
sex and age groups are shown in Table 2. The mean TEV 
of men’s diet (1,475.8 kcal) was significantly higher than 
that of women (1,236.4 kcal) (p <0.001). There was no 
statistically significant difference between the mean pro-
portion of proteins, carbohydrates and lipids, according 
to sex. Table 2 also presents the mean values  of variables 
according to age groups. This table shows that among 
men of older age groups, the TEV are lower, but the dif-
ference between  groups was not statistically significant. 
Among women, the average diet TEV among the elderly 
aged 70 to 79 years was higher than among those aged 
60 to 69 years and 80 years or older, with no statistically 
significant difference between groups. 
Although the differences between the mean values 
show no statistical significance, this trend of elderly indi-
viduals at older age to have lower values of certain dietary 
variables can be observed in more details in Table 3, with 
variables presented as percentiles.
DISCUSSION
The present study provides dietary information of elderly 
individuals from Fortaleza whose energy intake values 
can be compared to that of other elderly populations. 
Dietary studies that present data in percentiles accord-
ing to age groups have been little explored in scientific 
literature9,22, resulting in little information on the issue, 
particularly in Brazil where no such study was found. 
Variables
Female Male Total
n Mean SD
p-value 
(F)
n Mean SD
p-value 
(F)
n Mean SD
p-value 
(F)
(TEV) (kcal) *
0.153 
(1.891)
0.435 
(0.837)
0.406 
(0.903)
Age groups (years)
Total 305 1,236.4 453.6 153 1,475.8 573.5 458 1,316.3 509.0
60-69 147 1,184.4 483.1 77 1,505.3 599.0 224 1,294.7 546.3
70-79 112 1,289.2 400.6 60 1,484.0 565.8 172 1,357.2 472.5
80 or more 46 1,273.7 468.8 16 1,302.5 468.0 62 1,281.1 465.0
% of proteins
 in diet
0.732 
(0.313)
0.097 
(2.365)
0.824 
(0.194)
Age groups (years)
Total 305 18.8 6.4 153 18.0 6.5 458 18.6 6.5
60-69 147 19.0 6.3 77 17.8 6.2 224 18.6 6.3
70-79 112 18.4 6.3 60 19.1 6.9 172 18.7 6.5
80 or more 46 19.0 7.2 16 15.3 5.7 62 18.1 7.0
% of carbohydrates
 in diet
0.261 
(1.349)
0.421 
(0.870)
0.262 
(1.344)
Age groups (years)
Total 305 58.3 11.1 153 59.1 10.4 458 58.6 10.9
60-69 147 57.2 11.4 77 58.8 10.2 224 57.8 11.0
70-79 112 59.4 10.1 60 58.7 10.8 172 59.1 10.3
80 or more 46 59.1 12.5 16 62.4 10.2 62 59.9 11.9
% of lipids 
in diet
0.183 
(1.705)
0.604 
(0.506)
0.114 
(2.185)
Age groups (years)
Total 305 22.9 7.9 153 22.8 7.7 458 22.9 7.8
60-69 147 23.8 8.3 77 23.5 7.9 224 23.7 8.1
70-79 112 22.2 7.0 60 22.2 7.6 172 22.2 7.1
80 or more 46 21.9 8.8 16 22.3 8.0 62 22.0 8.5
TEV, total energy value; * statistically signiﬁcant difference of mean values between sexes (p < 0.001); p-value (F), statistical signiﬁcance of the difference of means 
between age groups.
Table 2 – Mean, standard deviation (SD), and p-value of differences in mean  dietary variables between sexes and age 
groups, Fortaleza – CE, Brazil, 2003
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Variables n
Percentile
5 10 25 50 75 90 95
TEV (kcal) 
Female 305 624.5 721.8 911.6 1,197.3 1,455.4 1,753.7 2,080.5
Age groups (years)
60-69 147 567.9 651.4 826.9 1,139.6 1,393.1 1,810.5 2,064.4
70-79 112 764.1 841.5 1,003.4 1,232.7 1,461.9 1,716.1 2,248.9
80 or more 46 656.9 747.7 935.2 1,213.8 1,481.6 1,908.6 2,186.7
Male 153 644.1 791.1 1,046.0 1,431.0 1,870.6 2,161.3 2,470.9
Age groups (years)
60-69 77 643.0 784.7 1,045.2 1,473.4 1,878.5 2,206.3 2,577.7
70-79 60 711.4 828.5 1,050.7 1,358.6 1,912.9 2,193.2 2,642.3
80 or more 16 600.7 631.2 912.6 1,342.6 1,676.3 2,028.5 2,037.9
% of proteins in diet
Female 305 9.2 11.0 14.3 18.4 22.7 27.5 30.6
Age groups (years)
60-69 147 9.3 11.3 14.5 18.8 22.7 28.4 30.6
70-79 112 9.7 10.8 14.0 17.3 22.4 26.3 29.4
80 or more 46 7.4 10.1 14.2 18.4 23.6 29.7 31.8
Male 153 8.7 10.2 14.0 17.2 22.3 26.9 29.0
Age groups (years)
60-69 77 8.7 11.5 13.8 16.6 20.3 26.3 29.1
70-79 60 7.6 10.1 14.6 19.1 23.4 28.0 30.6
80 or more 16 3.9 6.3 12.5 15.7 18.0 24.3 24.6
% of carbohydrates in diet
Female 305 40.0 44.3 50.3 58.2 66.1 72.5 76.2
Age groups (years)
60-69 147 37.8 42.7 49.2 57.2 65.7 72.1 75.2
70-79 112 42.7 46.5 52.7 58.7 67.7 73.1 76.3
80 or more 46 38.4 43.2 48.8 59.5 66.9 74.4 84.9
Male 153 42.9 46.0 51.6 59.1 66.3 72.9 75.9
Age groups (years)
60-69 77 37.2 46.8 52.4 59.0 65.6 70.4 74.7
70-79 60 42.5 44.7 50.6 58.4 66.9 72.9 77.6
80 or more 16 49.6 50.6 53.3 60.9 73.4 77.9 79.2
% of lipids in diet 
Female 305 10.5 13.6 17.3 22.7 27.7 33.6 37.4
Age groups (years)
60-69 147 11.6 14.3 17.3 23.4 29.4 34.5 38.5
70-79 112 11.0 13.7 17.3 22.3 25.9 31.7 36.3
80 or more 46 6.3 9.2 16.3 21.2 29.9 34.4 36.2
Male 153 11.1 13.6 17.5 22.4 28.0 32.8 35.6
Age groups (years)
60-69 77 12.1 14.4 18.1 22.4 28.6 33.4 37.8
70-79 60 10.0 12.8 16.1 22.0 28.0 32.5 35.2
80 or more 16 5.1 9.6 16.8 23.4 26.5 34.6 34.6
TEV, total energy value.
Table 3 – Percentile distribution of dietary variables, according to sex and age groups, Fortaleza – CE, Brazil, 2003
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This form of data presentation allows the knowledge of 
the distribution of dietary variable values in the popu-
lation, as well as the assessment of their differences ac-
cording to sex and age groups, thus identifying variations 
among the elderly. 
Anthropometric studies of elderly population in Bra-
zil23-25  and in other countries26 have presented their data in 
percentiles. Regarding information on diet, Fulgoni22, in a 
study aimed to determine the usual intake of proteins in 
America, presented the data, among other forms, as means 
and percentiles.  
The results of this study show elderly individuals with 
significant differences in total energy value of diet in re-
lation to their educational and socioeconomic status. Al-
though studies have found a close association between 
education and income with proper nutrition27-29, these 
findings are not always found in studies with the elderly30. 
Guthrie and Lin28 in a study of noninstitutionalized elderly 
individuals observed that low-income individuals signifi-
cantly consumed low-calorie diets compared to those with 
high incomes. A study carried out by Marin-Leon et al.31 to 
evaluate the prevalence of diet uncertainty in households 
with elderly individuals in Campinas, state of São Paulo, 
Brazil, observed that elderly individuals from households 
with diet uncertainties had a higher proportion of older 
people with low income and low education level.
The TEV of men’s diet in this study was 19.3% higher 
than that of women (1,475.8 kcal and 1,236.4 kcal, respec-
tively). The information in this study is consistent with 
several dietary studies carried out with elderly individuals, 
which observed that men have diets with higher energy 
value than women7,32-34. This is mainly due to the fact that 
men have higher total energy expenditure than women7, 
thus resulting in the need for higher food intake in terms 
of energy.
This difference between men and women has long been 
included in publications that recommended desirable en-
ergy values for the diet of the elderly population35-37. The 
National Research Council, when recommending the di-
etary needs for individuals in different age groups in all its 
previous issues35,36, considered these differences between 
men and women. In its tenth issue36, the recommendation 
was that the dietary energy intake should be 2,300 kcal/day 
for men 51 years or older and 1,900 kcal/day for women 51 
years or older. Currently, the recommendation is to calcu-
late the estimated energy requirement (EER)38, of which 
equation considers age, among other things, suggesting 
the inuence of age on the individual’s energy require-
ments; therefore, there should not be a single value for all 
women or all men, as previously recommended35,36.   
When evaluating the mean energy values  of the diet 
according to age groups, it can be observed that the mean 
values  of men remain higher than those of women in all 
age groups. The mean difference between age groups for 
both sexes was not significant, demonstrating a similar 
diet, in terms of energy, between groups. A different result 
was seen in other studies, which analyzed elderly people at 
older ages with significantly lower mean values 7,9.  
The difference in this study results in relation to other 
studies may be due to differences among populations and 
methodological characteristics, which may contribute to 
variations in food intake. Furthermore, this stability in the 
dietary energy value among age groups may be indicative 
of elderly individuals with good health status8. 
Regarding the percentage contribution of calories from 
each macronutrient, we observed that the values in this 
study were similar (between men and women) to the mean 
value of the proportions of protein, carbohydrates and lip-
ids. When assessing these values  according to age groups, 
one can observe differences, which were not statistically 
significant. The same can be observed regarding the data in 
percentiles. This similarity of values  is mainly due to the fact 
that the recommendations for macronutrients do not con-
sider gender differences, for as it is a proportion, the amount 
would be determined by the food total energy value.  
Studies evaluating the proportion of macronutrients 
in the diet of elderly individuals have shown variations 
from 12-18% for proteins, 44-60% for carbohydrates and 
25-42% for fat22,37,39. The Institute of Medicine (IOM)38 
recommends acceptable macronutrient distribution 
ranges for adults, and variations of 10-35% for protein, 
45-65% for carbohydrates, and 20-35% for fat are con-
sidered acceptable. Evaluating the mean proportion of 
macronutrients in the elderly’s diet in this study, one can 
see that they were similar to those recommended by the 
IOM38. When evaluating the data in percentiles, it was 
observed that about 10% of men and 5% of women re-
ported a diet with protein proportions below the dietary 
level recommended. With respect to carbohydrates, 25% 
of elderly had a proportion above the dietary level rec-
ommended. Approximately 5% of men and 10% of wom-
en had diets with a high proportion of lipids. 
Oliveira et al.40, in a study evaluating the caloric con-
tribution of macronutrients in the diet of adult Portu-
guese individuals and comparing it to acceptable dietary 
levels recommended by the IOM38 observed that 100% of 
both men and women aged 70 or older had an adequate 
diet in terms of protein. As for carbohydrates, 9.1% of 
men and 1.1% of women had a proportion of carbohy-
drates in the diet that was above the recommended one. 
Regarding the proportion of lipids in the diet, 8.3% of 
men and 8.6% of women had values  above the recom-
mended one. In a study by Volkert et al.9 it was observed 
that the diet of elderly individuals showed high propor-
tion of energy derived from fat and proteins and low pro-
portion of energy from carbohydrates. 
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Detailed comparisons between studies are oen hin-
dered by possible differences in diet evaluation methods 
and form of data presentation, in addition to sample 
characteristics such as location, age, health status, nu-
tritional status, and physical activity. In this study, the 
comparison of results in percentiles with other findings 
becomes di cult due to lack of studies using this form 
of data presentation. In spite of this limitation for the 
discussion, the choice of presenting diet variables as per-
centiles allowed us to identify the distribution of these 
variables in the study population and verify the values 
and the proportion of elderly individuals who are above 
or below a certain percentile. 
CONCLUSION
The results of this study show an elderly population with 
significant differences in mean total energy of the diet be-
tween the sexes and between years of schooling and so-
cioeconomic status categories for both men and women. 
Furthermore, the relative contribution of macronutrients 
in the mean total energy of the diet was similar between 
genders and age groups. The trend, observed in this study, 
of mean energy values of different diets between the sex-
es, which is lower in older age groups, shows similarity 
with other studies; however, the values are different. 
Studies have shown the importance of dietary hab-
its in the life of each individual, where the choice of 
good food and su cient intake seem to be necessary to 
achieve a nutritionally adequate diet41. Therefore, the in-
formation in this study, although essentially descriptive, 
constitutes an important tool for planning and imple-
menting health interventions aimed at the elderly.  In 
this context, we suggest that longitudinal studies should 
be performed in order to establish the determinants of 
changes in the elderly diet, according to sex and age 
group, and also to allow the construction of reference 
patterns with defined cutoffs related to morbidity and 
mortality in the elderly.
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